, by the U.S. Geological Survey. These measurements were made as part of a seepage study during base flow conditions to provide data for analysis of the interaction of surface and ground water. These measurements were conducted in cooperation with the Department of Energy as part of their effort to evaluate surface-and groundwater flow routes near the plant. The study area is in the Jackson Purchase region of Kentucky which is the northern tip of the Mississippi Embayment of the Gulf Coastal Plain. The area is underlain by unconsolidated deposits of gravel, sand, silt, clay, and loess. These unconsolidated deposits are underlain by limestone, chert, and shale. The generalized geologic section ( fig.2) , modified from Hanson (1966) , shows the characteristics of the near surface deposits in the area of Bayou and Little Bayou Creeks. For a more complete discussion on geology in the area, the reader is referred to Geologic Quadrangles 561 (Olive, 1966) and 652 (Finch, 1967) .
Hydrologic conditions
Flow in the streams was assumed to be principally from plant releases and ground-water discharge rather than from surface runoff because no significant rainfall occurred in Paducah 8 days prior to and during the seepage study. Releases from the plant were maintained constant during the seepage studies and were verified by frequently monitoring stream stage.
A continuous-record streamflow monitoring station is maintained by the U.S. Geological Survey on the Ohio River at mile 944.1 which is 3.7 miles upstream from the mouth of Bayou Creek. Records at this station show the mean daily elevation of the Ohio River was 292.12 feet above sea level on August 15, 1989, and 292.36 feet on August 16. The elevation of Bayou Creek at its confluence with Little Bayou Creek, which is downstream of the measured stream reaches, is about 300 feet above sea level.
STREAMFLOW
Streamflow, or discharge, is defined as the volume rate of flow of water, including any substances suspended or dissolved in the water, and is expressed in cubic feet per second (ft 3 /s). Stream discharge of Bayou and Little Bayou Creeks was measured at approximately 500 to 600 feet increments along channel to describe flow gains or losses between measurement sites.
All discharge measurements were made by wading with current meters. When using this method, observations of width, depth, and velocity are taken at intervals in a cross section of the stream. A current meter measurement is the summation of the products of the subsection areas of the stream cross section and their respective average velocities (Rantz, 1982) . Equipment used for measuring flow was checked for accuracy prior to and after the channel surveys and was within acceptable operational limits. The accuracy of individual streamflow measurements was dependent on channel conditions. Measurement error generally was estimated to be less than 10 percent. Discharge is reported to the nearest hundredth for flows less than 1 ft 3 /s, and to tenths above 1.0 ft 3 /s.
Apparent gains or losses of flow along the channels can be attributed to one or more of the following: evaporation, unmeasured tributary inflow, diversions, sub-surface flow in unconsolidated channel deposits, interaction with the ground-water system, or measurement error.
The degree of evapotranspiration occurring during the measurement surveys was unknown. An attempt was made to locate and measure all tributary inflows, but due to dense vegetation some tributaries may have been missed. No known flow diversions occurred during the seepage studies.
Unconsolidated channel deposits of sand and gravel were common in Bayou Creek. In streams with highly permeable unconsolidated channel deposits of sand and gravel, current meter measurements may not reflect total discharge of the stream because flow can occur through the deposits subsurface to the streambed. However, this flow may be contained within the stream channel if impermeable consolidated deposits exist beneath the unconsolidated materials.
Streamflow, measured at 39 main channel sites along Little Bayou Creek on August 15, 1989, ranged from 0.65 ft 3 /s at the most upstream site to 1.8 ft 3 /s at the most downstream site (table 1, figs. 3 and 4). Tributaries contributed a total of 0.38 ft 3 /s in the measured stream reach which extended from about 23,000 to about 5,000 feet upstream from the mouth. Several tributaries were observed to be dry (table 1) .
Flow of Little Bayou Creek remained relatively constant in the reach from about 23,000 to about 16,000 feet upstream from the mouth ( fig. 4 ). Measurements indicated lesser flow from about 16,000 to 13,600 feet upstream from the mouth, however this channel reach was relatively deep and measured velocities were below the current meter rating limits. Flow above and below this deep reach of the stream was essentially the same. The flow measurements obtained in the channel reach from about 16,000 to 13,600 feet upstream from the mouth (sites 22 and 23) are therefore considered questionable.
Little Bayou Creek showed a general increase in flow from about 13,600 to 5,000 feet upstream from the mouth. Inflow of bank seepage was observed in these lower reaches of the creek.
Discharge measurements of Little Bayou Creek were adjusted to better describe gains and losses of flow along the main channel by subtracting tributary inflow and the flow of the stream measured at the most upstream site ( fig. 5) . The adjusted discharges shown in figure 5 are reported to hundredths, but no greater accuracy is implied than given in table 1. Differences in streamflow between some measurement sites are within measurement error. The flow for Little Bayou Creek minus the flow at the most upstream measurement site and all tributary inflow was significantly less than zero only in the reach of the stream where the flow data are questionable, and was significantly greater than zero only in the most downstream reaches (fig. 5). Thus, flow from the stream to the ground-water system was not defined and contribution to streamflow from the ground-water system was only indicated in the lower reaches of the channel.
Streamflow, measured at 30 main channel sites along Bayou Creek on August 16, 1989, ranged from 0.30 ft 3 /s at the most upstream site to 5.8 ft 3 /s at the most downstream site (table 2, figs. 3 and 6). Tributaries contributed a total of 5.7 ft 3 /s in the measured stream reach which extended from about 24,600 to about 10,200 feet upstream from the mouth. Several tributaries were observed to be dry (table 2) . Several channel-bank seeps were noted along the lower channel reach from about 18,200 to 10,000 feet upstream from the mouth, similar to those in the downstream reach of Little Bayou Creek. Two flow measurements exceeded 6 ft 3 /s but these measurements were not substantiated by adjacent measurements and could be in error. One of these measurements (at site 52) was the last measurement made during the seepage study and several velocities were obtained hurriedly in order to complete the measurement prior to an impending rainstorm. 
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Flow measurements of Bayou Creek were adjusted to better describe gains and losses of flow along the main channel by subtracting tributary inflow and the flow of the stream measured at the most upstream site (fig. 7) . The adjusted discharges shown in figure 7 are reported to hundredths, but no greater accuracy is implied than given in table 2. Small calculated differences between individual measurements may be within measurement error. The flow of Bayou Creek minus the flow at the most upstream measurement site and all tributary inflow was less than zero for most sites on the main channel ( fig. 7) . This indicates that water may have been moving from the stream to the ground-water system. However, some flow variations described by the measurements probably resulted from unmeasured sub-surface flow in unconsolidated channel materials (sand and gravel) which were observed at many measurement sites.
SPECIFIC CONDUCTANCE
Specific conductance is a measure of the ability of a water to conduct an electrical current. It is expressed in microsiemens per centimeter at 25 degrees Celsius (/iS/cm). Specific conductance is related to the type and concentration of ions in solution and was measured to help detect locations of ground-water discharge to the streams and to distinguish between re-emergence of channel flow and spring flow. Based on comparisons to laboratory standards prior to and at the conclusion of the study, corrections were applied to the field data for specific conductance.
Specific conductance was measured on August 15, 1989, upstream from and in two tributaries to Little Bayou Creek, and at 44 additional sites in Little Bayou Creek (table 1, figs. 3 and 8). Specific conductance in the Little Bayou Creek watershed ranged from 211 to 272 /iS/cm. Specific conductance remained relatively constant from about 23,000 to 17,700 feet upstream from the mouth. A deep pool was observed from about 17,700 to 17,200 feet upstream from the mouth and the specific conductance of water below this pool was lower than that above it. The channel was also deep from about 16,600 to 13,600 feet upstream from the mouth and specific conductance was variable in this reach. Although flow of Little Bayou Creek showed a general increase in the reach from about 13,600 to 5,000 feet upstream from the mouth, specific conductance did not show a consistent pattern ( fig. 8 ). Variable specificconductance values were observed from about 13,600 to 10,000 feet upstream from the mouth. Increasing specific conductance was measured from about 10,000 to 5,000 feet upstream from the mouth, which is the area in which many bank seeps were observed. One spring about 9,150 feet above the mouth had a specific conductance of 266 /iS/cm. Specific conductance measurements were made August 16, 1989, at sites just upstream and downstream from five tributaries to Bayou Creek, sites in these tributaries, and at 30 additional sites in Bayou Creek (table 2, figs. 3 and 9). Specific conductance of the Bayou Creek mainstem ranged from 208 to 335 /jS/cm. One small tributary about 22,880 feet upstream from the mouth had a specific conductance of 489 /iS/cm, and one relatively large tributary 21,370 feet upstream from the mouth (probably plant discharge) had a specific conductance of 417 /iS/cm. 
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TEMPERATURE
Water temperature was measured to help detect locations of ground-water discharge to the streams and to distinguish between re-emergence of channel flow and spring flow. Temperature was measured in degrees Celsius (°C) using meters which had previously been checked against laboratory thermometers.
Temperature was measured on August 15, 1989, upstream of and in two tributaries to Little Bayou Creek, and at 44 additional sites in Little Bayou Creek (table 1, figs. 3 and 10) . Water temperature in Little Bayou Creek ranged from 19.5 to 24.9°C. The temperature of the deep pool areas was variable. Decreasing water temperature was observed from about 10,000 to 5,000 feet upstream from the mouth ( fig. 10) , which is the area in which many bank seeps were observed. The spring about 9,150 feet upstream from the mouth had a temperature of 14.5°C which indicates that it was not re-emergence of channel flow. Some temperature variations along the channel shown in figure 10 may simply reflect solar warming during the time of study.
Measurements of water temperature were obtained August 16, 1989 , at sites just upstream and downstream from five tributaries to Bayou Creek, sites in the tributaries, and at 30 additional sites in Bayou Creek (table 2, figs. 3 and 11). Water temperature in Bayou Creek ranged from 22.3 to 31.3°C. The tributary about 21,370 feet upstream from the mouth (probably plant discharge) had a temperature of 32.6°C. Some temperature increases or decreases along the channel ( fig. 11 ) may be related to time of measurement and warming during the day. For example, the temperature decreased from 27.0°C at site 69 (13,510 feet upstream from the mouth) to 25.3°C at site 70 (12,880 feet upstream from the mouth) (table 2 and fig. 11 ), but the temperature measurement at site 70 was obtained about 3 hours earlier than the measurement at site 69. 
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